
Biology Section 2.7: Cell Division and Inheritance 
DNA 
 That our chromosomes are made up of long molecules of DNA (deoxyribonucleic acid) and so 

they contain our genetic information. 
 That DNA has a double helix structure and that genes are small sections of DNA. 
 H That our genes determine the proteins a cell produces by telling the cell what order to put 

amino acids together in. 
 That (apart from identical twins), a person’s DNA is unique and, as a result of this, a technique 

called DNA fingerprinting can be used to identify an individual based on their DNA. 

 
Cell Division — Mitosis 
 That body cells contain two sets of chromosomes and that these chromosomes are found in 

pairs. 
 That body cells divide by mitosis, allowing organisms to grow and replace damaged cells. 
 That some organisms (e.g. strawberry plants) reproduce asexually using mitosis and that the 

offspring have the same genes as the parent. 
 That when a cell divides by mitosis it first copies its genetic material and then divides once, 

producing two cells which are genetically identical. 

 
Cell Division — Meiosis 
 That gametes only contain one set of chromosomes and that at fertilisation they combine to 

form a body cell containing two sets of chromosomes. 
 How sexual reproduction results in variation — the offspring inherits alleles from both parents. 
 That gametes are produced when cells divide by meiosis in the reproductive organs (testes or 

ovaries in humans). 
 That once two gametes have joined at fertilisation, the fertilised egg grows by mitosis. 
 H That when a cell divides by meiosis, it first copies its genetic information, and then divides 

twice to produce four gametes that are genetically different. 

 
Stem Cells 
 That most animal cells lose the ability to differentiate (become specialised for a particular job) 

early on, but lots of plants don’t ever lose this ability. In mature animals, cell division is mainly 
used for growth and repair. 

 That embryonic stem cells are found in early human embryos and can be made to differentiate 
into any type of cell. This means they could potentially be used to treat many medical conditions 
by replacing damaged or dead cells, such as nerve cells in people with paralysis. 

 That adult stem cells can be taken from bone marrow and made to differentiate into certain 
types of cell. Adult stem cells already have some uses in medicine, e.g. in bone marrow 
transplants. 

 How to give informed opinions on the use of embryos as a source of stem cells for medical 
research. 

 
X and Y Chromosomes 
 That on one of the 23 pairs of chromosomes in a human body cell are the genes that determine 

sex, and that these chromosomes are called sex chromosomes — females have two XX sex 
chromosomes and males have an X sex chromosome and a Y sex chromosome. 

 How to predict the outcome of genetic diagrams showing sex inheritance. 
 H How to construct genetic diagrams showing sex inheritance. 

 
The Work of Mendel 



 How Mendel’s experiments with pea plants led him to develop the idea of hereditary 
units/inherited factors and what that meant — characteristics are determined by separate units, 
that organisms receive one unit from each parent and that these units can be dominant or 
recessive. 

 That what Mendel called inherited factors are what we now know as genes. 
 That Mendel’s work was not appreciated until after his death because people were not aware of 

things like genes and DNA at the time. 

 
Alleles and Genetic Diagrams 
 That some characteristics of an organism are controlled by just one gene and that different 

forms of the same gene are called alleles. 
 That if an individual has two different alleles for a characteristic, that the allele for the 

characteristic that is displayed is dominant, and the other allele is recessive. 
 H That if an organism has two alleles for a gene that are the same, then it is homozygous. If the 

two alleles for the gene are different then it’s heterozygous. 
 H That ‘genotype’ means the alleles an organism has (e.g. Gg, bb) and that ‘phenotype’ means 

the characteristics an organism has (e.g. blue eyes, blonde hair). 
 That a monohybrid cross is where you cross two parents to look at one characteristic inherited 

by a single gene. And how to predict and explain the outcomes of genetic diagrams for all 
combinations of dominant and recessive alleles in monohybrid crosses. 

 H How to construct genetic diagrams of monohybrid inheritance. 

 
Genetic Disorders 
 That genetic disorders are inherited disorders. 
 That cystic fibrosis is a genetic disorder of the cell membranes caused by a recessive allele. 

This means both of a sufferer’s parents must have the faulty allele for the sufferer to inherit the 
condition. If a person inherits just one faulty allele for cystic fibrosis then they will be a carrier. 

 That polydactyly is a genetic disorder where people have extra fingers and toes, and it’s caused 
by a dominant allele. This means anyone who inherits a single polydactyly allele from one of 
their parents will have the condition. 

 How to interpret family trees. 
 What embryonic screening is and the issues surrounding it. 
 


